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HEART REMODELING AND QUALITY OF LIFE IN PATIENTS
WITH CHRONIC KIDNEY DISEASE ON RENAL REPLACEMENT THERAPY

Urazlina S. E., Zhdanova 1. V., Zueva 1. V., Kuznetcova E. V.

Ural State Medical University, Ekaterinburg, Russian Federation

PEMOAEAUPOBAHUE CEPALA U KAHECTBO XXU3HHU
Y NAUMEHTOB C XPOHUYECKOUW BOAE3HbIO NMOYEK,
NMOAYHAIOWNX 3BAMECTUTEABHYIO NOYEYHYIO TEPANUIO

C. E. YpasauHa, T. B. XXaaHoBaq, T. B. 3yesaq, E. B. Ky3HeLw0oBa

YpPAAbCKUIK TOCYAQPCTBEHHbIM MEAULLMHCKUIK YHUBEpPCUTET, EkaTepuHbypr,
Poccunckas Peaepaums

The correlation between structural and hemodynamic parameters of the heart and Quality of life (QOL) parameters have
been studied in chronic kidney disease (CKD) patients on hemodialysis (HD), continuous ambulatory peritoneal dialysis
(CAPD) and kidney transplant recipients (KTR). Patients were divided into three groups according to the type of RRT. CKD
stage 3 patients were in the control group.

The significant correlation has been founded between the values of the myocardial mass index (LVMI), end-diastolic
size (LVEDS), end-diastolic volume (LVEDV), end-systolic size (LVESS), end-systolic volume (LVESV), ejection fraction
(LVEF) of the left heart ventricle and QOL among patients on RRT with minimal structural and functional changes in the heart.
A negative correlation has been founded between LVMI, LVEDS, LVEDV and physical health component (PF). A decrease in
LVEF, as well as an increase in LVESS and LVESV, was associated with the deterioration in both indicators of physical (PF, RP)
and psychological health (SF).

Keywords: quality of life, renal replacement therapy, structural changes in the left heart ventricle

Y 60MbHbIX C XpOHUYeCcKkom 60ne3Hbio noyek (XBIM), Haxoaawmxcs Ha neveHnm remoguanmaom (M), NoCToAHHbIM amby-
NaTOPHbLIM NEPUTOHEasNbHbIM OMaNN30M, U 'Y PELUNNEHTOB anfioTpaHcnnanTaummn noydkn (ATIM) Habnoganacb B3aMMOCBS3b
CTPYKTYPHbIX M FEMOAMHAMNYECKUX NoKa3aTenen cepaua c napameTpamMmm kayecTtsa Xun3Hu (KXK) npy AOCTUTHYTBIX LEeneBbiX
KJTIMHUKO-N1abopaTopHbIX 3HAYEHMAX 3aMecTUTENbHOM novedHor Tepanuu (3MT). B nccnepoBaHme BKAOYEHbI NaLUMEHTbI C
XBI 5, BbigeneHHble B noarpynnel no metoay 3MMT. B KOHTPOAbHYIO rpynny BowAn naumneHTsl ¢ XBI 3.

Mpy MUHUMANbHBIX CTPYKTYPHO-(PYHKUMOHANBbHBIX M3MEHEeHUsIX cepaua y 6onbHbiX, nonyydaiowmx 3T, BbisBAeHa [0-
CTOBEPHAas B3aMMOCBSA3b MeXAy 3HAYEeHUs MU MHAEKCA MacChbl Mmokapaa neBoro xenynodka (MMMJITXK), KoHe4YHo-amacTo-
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nunyeckoro pasmepa (KAP), koHeuyHo-gmacTonmyeckoro oobvema (K4O), koHeYHo-cucTonmyeckoro pasmepa (KCP), koHeu-
Ho-cucTonmyeckoro oovema (KCO), dpakummn Boibpoca neBoro xenynodka cepaua n KX. YctaHosneHa otpuuaTtenbHas
KoppensauuoHHas B3anmocBasb MMMITK, KOP, KOO ¢ nokazatensmm orusanyeckoro 340p0BbS.

CHmxeHne dpakunm Boibpoca, a Takxke ysenmdeHne KCP n KCO accoumnpoBanucb ¢ yxyalleHneM kak nokasatenemn

CI)I/ISI/I‘-IGCKOFO, TakK 1 NCNXO0JIOrM4ecKoro 340Pp0BbA.

KnoueBbie cioBa: Ka4eCTBO XU3HU, 3aMECTUTE/IbHAs! MNo4Yye4yHasi Teparivis, CTPYKTYPHbIe USMEeHeHWs Muruokapaa /1eBoro

Xesnyao4ka
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BMI - body mass index
BP - bodily pain
CAPD - continuous ambulatory peritoneal dialysis

CKD - chronic kidney disease

GH - general health

HD - hemodialysis

KTR - kidney transplant recipients

LVEDS - left ventricular end-diastolic size
LVEDV - left ventricular end-diastolic volume
LVEF - left ventricular ejection fraction

LVESS - left ventricular end-systolic size
LVESV - left ventricular end-systolic volume
LVH - left ventricular myocardial hypertrophy

LVMI - left ventricular mass index

MH - mental health

MV - minute volume

PCH - physical component of health

PF - physical functioning

PsCH - psychological component of health
QOL - quality of life

RE - role-emotional
RP - role-physical

SF - social functioning
SV - stroke volume

VT - vital activity

cause of death of CKD patients on RRT. Size
and weight changes of the left ventricle
of heart generally represent manifestations of
cardiomyopathy in CKD. The frequency of structural
and functional changes in the left ventricle of heart in
patients on RRT is 85 %, which is more often than in
the general population [1, 2]. It is a well-known fact
that left ventricular myocardial hypertrophy (LVH) is a
significant predictor of mortality and cardiovascular
complications in the general population, as well as
in patients with CKD [3, 4]. The prevalence of LVH
in patients on HD or CAPD achieves 75-85 %, and in
kidney transplant recipients (KTR) — 50-70 % [1].
The LVH progression depends on many factors. Arteri-
al hypertension, anemia, hemodynamic overload, as well
as neurohumoral changes, are the leading causes which
lead to LVH in patients with CKD, especially in patients
on RRT [1, 5, 6]. It is known, that anemia is a predictor of
complications and mortality of cardiovascular diseases in
patients with CKD. Also, it is a factor that contributes to
the LVH development [7]. Kinds of research discovered
increases in mortality from cardiovascular complications
among patients on RRT with bad nutritional status [8, 9].
The QOL indicators are getting worse during CKD pro-
gression. It is known that a low level of physical and psy-
chological health components are independent factors of
survival, as well as the risk of fatal cardiovascular events in
dialysis patients [10]. QOL indices of kidney transplant re-
cipients are usually higher than in dialysis patients [11, 12].
The existence of cardiovascular symptoms in patients with
CKD at the pre-dialysis stage is associated with the dete-
rioration in QOL parameters [13]. The interconnection of
structural and functional changes in the myocardium with
QOL indicators has not been studied enough. We have
not found the investigations for possible correlation of the
structural and functional heart parameters and QOL in pa-
tients on HD, CAPD, and kidney transplant recipients when
the main clinical and laboratory parameters were achieved.
Therefore, the goal of the study was to correlate the severity

Cardiovascular complications are the leading
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of structural changes in the left ventricle of the heart with the
QOL parameters in patients on RRT and kidney transplant
recipients, when the main target clinical and laboratory pa-
rameters of the treatment have been achieved.

Material and Methods. Based on inclusion/exclusion
criteria, sixty-five end-stage CKD patients were selected to
cross-sectional study after signing the informed consent.
Subsequently, three groups were formed. The first group
consists of patients who receive HD (n=23). The second
group included patients receiving CAPD (n=22). The other
twenty kidney transplant recipients formed the 3rd group.

Patients with CKD 3 were selected as a control group
(n=21). The groups were comparable in age, RRT dura-
tion, body mass index (BMI), continuance, and level of ar-
terial hypertension (p>0.05). The average age of patients
in the first group was 48.57+1.99 years, in second group —
46.05+2.20 years, inthird group — 43.2+2.21 years, in control
group — 46.14+1.55 years. BMl is 25.64 (3.61) in first group,
26.73 (4.34) in second group, 24.91 (5.23) in third group,
and 25.05 (4.51) kg/m?, with no significant difference from
control group (p>0.05). The average systolic blood pres-
sure was 134.75 (14.28) mmHg in first group, 137.00 (8.41)
mmHg in second group, 125.00 (9.05) mmHg in third group
and 134.00 (13.34) mmHg, p>0.05 in the control group.
The diastolic blood pressure was 82.35 (6.64); 84.72 (9.47);
80.77 (7.60) and 86.00 (7.54) mm Hg respectively; p>0.05.
The patients with renal failure, caused by chronic glomeru-
lonephritis, polycystic kidney disease or chronic pyelone-
phritis in the inactive phase, and kidney transplant recipients
without clinical and laboratory signs of kidney transplant pa-
thology were included in the research.

The inclusion criteria were the absence of clinical
and laboratory signs of protein-energy deficiency and
the achievement of target hemoglobin levels. Kt/V >1.2
was in patients on HD and >1.7 in patients on CAPD.
Several criteria have been used to show the absence
of protein-energy deficiency: BMI over 19.5 kg/m?;
the thickness of the skin fold above the triceps for men
more than 9.5 mm, for women more than 13 mm; the
circumference of the shoulder muscles for men more
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than 23 cm, for women more than 21 cm; the
level of albumin and total blood protein more
than 35 g/l and 65 g/I respectively [14]. The
investigation did not include patients older

Table

Comparative characteristics of the structural and functional
parameters of the left heart ventricle in patients on RRT,
kidney transplant recipients and patients with CKD 3

than 60 years, patients with heart disease, Group 3
persistent uncontrolled hypertension during Group 1 | Group 2 | oqinients | Group 4
. . Indicators (patients (patients of kidne (patients
the last six months, with symptoms of an on HD), | on CAPD), [ o< Ian%/) with CKD 3), p
acute cerebrovascular accident during n=23 n=22 n=pZO | n=21
the previous six months. The presence of LVEDR
diabetes mellitus, connective tissue systemic AL
diseases’ Onco|ogica| diseases’ chronic M (SD) 52.62 (708) 48.21 (495) 47.49 (354) 47.34 (434) p1'3<005
obstructive pulmonary disease in history, |Median 54.90 48.50 47.55 47.05 | P1,4<0.05
the presence of decompgngation signs of LVESR, mm
SeCIO"daW _?VF’_effpafatt*;]WQ'd'ST St?r"ed as [M(SD)  [32.76 (3.05)[30.06 (4.34)[27.85 (3.19)[28.23 (3.08)] p, ;<0.05
e Cr;)gtri':ntrgm et 4y | Median 33.15 29.05 27.50 28.40 | P1,4<0.05
echocardiographic study. The sizes of the LVEDV, mm
left ventricle were estimated by indicators of |M (SD) 129.72 105.47 105.24 105.00 | p,;,<0.05
LVEDR, LVESR, LVEDV, LVESV. The systolic _ (30.06) | (20.99) | (18.63) | (22.17) |p;3<0.05
function of the left ventricle was evaluated by |Median 142.50 106.00 105.00 102.50 | P14<0.05
signs of stroke volume (SV), minute volume LVESV, mm
(MV), and LVEF. LVH was established with a |m (sD) 42.25 35.35 29.55 30.45
level of LVMI for men more than 134 g/m? and (11.15) (13.19) (8.59) (8.07) p1,3:8-8g
for women more than 110 g/m?[15]. Median 43.00 32.00 28.00 3050 | "W
We used the SF-36 questionnaire (Short- LVSV. mm
Form-36), consisting of 8 scales (each from :
0 to 100 points) to determine QOL. The best M (SD) (%63'%61) (71‘;'0305) (71%%%) (71%'52%)
: X ) . . . p>0.05
QOL was assessed with the maximum number Vedi 96.00 72.00 73.75 78.00
of points on each scale. The physical compo- edian : : —= :
nent of health (PCH) was evaluated according LVMV, |/min
to the following scales: «physical function- |[M (SD) 6.07 (1.57) | 5.31 (1.15) | 5.07 (0.79) | 4.85 (1.22) | p, 3<0.05
ing» (PF), «role-physical» (RP), «bodily pain» |Median 5.72 4.88 5.01 4.86 P1,4<0.05
(BP), and «general health» (GH). The follo- [ |\vgf o,
wing scales evaluated the psychological com-
ponent of health (PsCH): «vital activity» (VT), o (SD) 67.58 (3.60)[67.32 (5.84)[71.69 (5.36)|71.16 (3.72) P2,3<0.05
«social functioning»> (SF), «role-emotional» |Median 67.00 68.00 72.42 70.00
(RE), and «mental health» (MH) [16]. LVMI, g/m?
Theresults of the investigation were evaluated |M 157.61 138.59 131.72 128.26
with descriptive statistics indicators. One-way | (SD) | £ (54.43) (39.04) (30.97) (29.63) D14<0.05
ANOVA was gged 'to estab!ish differences in the Medi- | = 129.18 128.71 120.69 133.45 A
groups. Significations of signs are presented in |an
the form of average value and standard deviation |M c 128.83 111.53 105.43 87.08
M (SD) according to the normality of the [(SD) | 2 (44.43) (28.28) (17.33) (21.86) <0.05
distribution. The determinations of correlationare ~ | Medi- | 2 129.49 114.29 106.71 84.33 Prast:
depended on the normality of their distribution: [2an ) ) ) )

the Spearman coefficient was used for variables

with an abnormal distribution, and the Pearson coefficient
was used with a normal distribution. Differences when p<0.05
were considered statistically significant.

Results and Discussion. Analysis of echocardio-
graphic parameters (LVEDV, LVESV, LVEDR, LVESR) and
systolic function (SV, MV, LVEF) of the left heart ventricle,
as well as the calculated indicator (LVMI) characterizing
the presence of LVH has been done in the investigated
groups. The results are presented in the Table.

An assessment of the parameters of the left heart
ventricle showed that the average values of the LVEDR
and LVESR in all groups did not exceed the normal level,
but in the HD group of patients, they were significantly
higher (p<0.05) than in kidney transplant recipients and
patients with CKD 3.

It has been founded that the LVESV, LVEDV, and MV
in the group of patients on HD were significantly higher
(p<0.05) than in kidney transplant recipients and patients
with CKD 3, and LVEDV is higher than in patients on
CAPD. Moreover, the average LVEDV and LVESV did not
exceed the normal levels, and the average MV was higher
than the normal level in all studied groups.

The average SV did not exceed the normal level in
all studied groups and were comparable with patients

in the control group. However, this indicator was slightly
higher in patients on HD in comparison with other groups
(p>0.05). Significant differences in the values of SV
between CAPD patients and kidney transplant recipients
were not observed.

There was not found any systolic dysfunction in
all studied groups, but the LVEF in the group of kidney
transplant recipients was the largest and significantly
higher (p<0.05) than in patients on CAPD.

The average LVMI between men and women in the
groups of patients on RRT was the smallest among
kidney transplant recipients. LVMI among patients on
HD was slightly higher than in the other groups and
significantly higher than in the control group (p<0.05).
This explains that patients on HD have more significant
volume overload, which leads to increase myocardial
hypertrophy more than on other methods of RRT.

The correlation between QOL parameters and
parameters of the left heart ventricle was established
in patients with CKD 5 on RRT. The significant negative
correlations of QOL indicators by the PF scale of the
physical health component and the values of the LVEDR
(r=-0.30; p<0.01), LVEDV (r=-0.28; p<0.05) were
determined.
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Significant negative correlations were established
between LVESD, LVESV and the indicators of the physical
QOL component on the following: PF (r=-0.34 (p<0.01) and
r=-0.32 (p<0.05), respectively), RP (r=-0.27 (p<0.05) and
r=-0.26 (p<0.05), respectively) and PCH (r=-0.30 (p<0.01)
and r=-0.29 (p<0.05), respectively). The significant
negative correlation have been founded with the indicators
of psychological health only by the SF scale and indicators
of LVESD (r=-0.22; p<0.05) and LVESV (r=-0.21; p<0.05).

A significant positive correlation was established
between the LVEF values and the QOL indicators by the
PF scale (r=0.23; p<0.05), by RP scale (r=0.23; p<0.05),
PCH (r=0.26; p<0.05), by the SF scale (r=0.26; p<0.05).
Significant negative correlations were established
between the level of LVMI and indicators of the physical
health component: by the PF scale (r=-0.36) and PCH
(r=—0.24, p<0.01) in patients with CKD 5.

Thus, it was shown that the main deterioration in patients
with CKD 5 was LVH, despite the previous absence of
cardiovascular pathology and achievement of the target
clinical and laboratory parameters of treatment. The highest
values of LVMI were observed in patients on HD and CAPD.
Moreover, as in some other studies, the severity of LVH was
higherin patientson HD [17, 18]. The mean LVMI values were
normal in kidney transplant recipients, regardless of gender.
Most likely, this is since the severity of LVH tends to decrease
in patients after kidney transplantation [19, 20, 21].

The increase of the LVMI, as well as the left ventricle
size, was associated with the decrease of physical activity
and exercise tolerance, which was reflected in the overall
assessment of the physical health in patients on RRT. An
increase of the final systolic size and volume of the left
ventricle, as well as a decrease in LVEF, were associated
not only with a deterioration in physical health indicators
but also with a limitation of social contacts, which can
affect the patient’s self-esteem.

Conclusions. Thus, structural and functional
changes of the left ventricle parameters were less in the
group of kidney transplant recipients in comparison with
the group of patients on dialysis despite that the target
clinical and laboratory parameters of the treatment have
been reached.

A significant correlation was found between
echocardiographic parameters and QOL in patients on
RRT compensated by most factors usually affecting
the QOL (dialysis adequacy, the achievement of the
target hemoglobin level, absence of protein-energy
insufficiency, stable blood pressure).

Regular assessment of the structural and functional
heart parameters, QOL evaluation, and maintaining the
target clinical and laboratory parameters of adequate
protein-energy balance and correction of anemia can
help to prevent the development of cardiovascular
pathology in patients with CKD.

Disclosures:
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GENETIC ASPECTS OF THE DEVELOPMENT OF MYOCARDIAL
REMODELING IN PATIENTS WITH TYPE 2 DIABETES MELLITUS

Koroleva E. V., Khokhlov A. L., Sirotkina A. M., Kozlova O. G.

Yaroslavl State Medical University, Russian Federation

FTEHETUMECKUE ACINEKTbl PA3BUTUA PEMOAEAUPOBAHUA MUOKAPAA
Y BOAbHbIX CAXAPHbIM AUABETOM 2 TUNA

E. B. Kopoaeraq, A. A. Xoxaos, A. M. CupoTkuHa, O. I. Kosaosa

APOCAABCKMU rOCYAQPCTBEHHBIN MEAULIMHCKUI YHUBEPCUTET, Poccumnckas Peaepaums

Currently, one of the prognostic criteria for the development of cardiovascular pathology in type 2 diabetes mellitus (DM)
is the patient’s genetic characteristics. The study involved 258 patients with type 2 DM, of which 50 were carried out genetic
testing with the study of polymorphisms of genes AGT:704, AGTR1:1166, GNB3:825, NOS3:-786, NOS3. The presence of
remodeling in patients with DM is associated with an increase in the frequency of registration of NOS3:894 gene polymor-
phism in the form of a combination of mutation homozygotes and heterozygotes by 27.9 %, heterozygous polymorphism of
this gene is associated with the identification of an unfavorable version of left ventricular myocardial remodeling concentric
hypertrophy (p=0.04). A tendency to an increase in the frequency of the mutation-homozygotes of the gene GNB3:825 by
17.6 % and NOS3:-786 by 26.4 %, as for the heterozygotes of the AGT:704 gene polymorphism by 22.6 % and AGTR1:1166
by 16.7 %.

As a result of our study revealed that the development of structural heart remodeling might be associated with polymor-
phism of genes encoding NOS3, as well as those responsible for the activity of the ACF. AGT, AGTR1, GNB3. Based on the
results of genetic testing, it is possible to assess the prognosis of the disease and rationally select drug therapy, which helps
to prevent the development of severe complications of DM.

Keywords: gene polymorphism, type 2 diabetes mellitus, myocardial remodeling

B HacTosiLLee BpeMs OOHUM N3 MPOrHOCTUYECKMX KPUTEPUEB PA3BUTUS CEPLEYHO-COCYANCTOM NaToNorum npm caxap-
HoM amabete (CL) 2 Tuna sBnsitoTCs reHeTudeckme daktopsl. B nccnegosaHum yyactsosanu 258 naunentos ¢ C[, 2 Tuna,
13 KoTopbIx 50 660 NPOBEAEHO FrEHETUYECKOE TECTUPOBAHME C N3ydeHnemM nonnmopdunamos reHoB AGT:704, AGTR1:1166,
GNB3:825, NOS3:-786, NOS3. Hannune pemogenmpoBaHus y naumeHToB ¢ C, accoumMmnpoBaHo C NOBbILUEHMEM HYaCTOThI
pernctpaunmn nonmmopduama reHa NOS3:894 B BuOe coyeTaHUsa MyTaumm roMo3UroTbl U reTepo3unroTbl Ha 27,9 %, rete-
posuroTa nonMMmopdurama 4aHHOro reHa accoummpoBaHa C BbisiBIeHNEM HEGNAronpuUATHOro BapnaHTa peMOLENVNPOBAHUS
Mmnokapaa neBoro Xenyao4ka KoHueHTpuydeckorn runeptpodun (p=0,04). BeiiBneHa TeEHAEHUMS K YBENNYEHMIO HAaCTOTbl My-
Taunm romo3nroTel reHa GNB3:825 Ha 17,6 % n NOS3:-786 Ha 26,4 %, CO CTOPOHbI reTePO3nroThl NonMmMmopdramMa reHa
AGT:704 Ha 22,6 % n AGTR1:1166 Ha 16,7 %.

B pes3ynbTate nccnenoBaHus BbIBIEHO, HTO Pa3BUTUE CTPYKTYPHOIO PEMOAENNPOBAHUS CEPALLA MOXET ObITb CBSA3AHO C
nonMmop®drU3MOM reHoB, OTBETCTBEHHbIX 32 dakTop aHpoTenunsa (NOS3), a Takxke 3a akTUBHOCTb @HIMOTEH3UH-NpeBpaLLat-
wero ¢epmeHTa: AGT, AGTR1, GNB3. Ha ocHoBaHMM pe3ynbLTaToB reHETUYECKOr0 TECTUPOBAHNSA BO3MOXHO ONpeneneHne
nporHo3a 3abosieBaHNs 1 TaKTUKW JIEKAPCTBEHHOM Tepanuu, 4To CNocobCTBYET NPenYNPEXAEHMIO PA3BUTUS TAXENbIX OC-
noxHenun CA.

KrnroueBsbie ciioBa: nojmMopou3M reHoB, caxapHbli avaber 2 tuna, pemMmogesimpoBaHne Mmmokapaa
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